ABSTRACT
INTRODUCTION
In developing countries, motorized two wheelers (MTWs) are the main mode of transport, and in India, its usage is nearly 70% more than in developed countries. Young adult males in the age group of 20 to 40 are the most common users of MTWs and are commonly involved in road traffic accidents (RTAs). [1] [2] [3] Road traffic accidents are the major cause of maxillofacial injuries. Maxillofacial injuries mainly involve the middle third of the face. Zygomatic complex fractures are among the common types of maxillofacial fracture and are frequently complicated by associated ocular injury. Orbital fractures are usually a part of the more complex midfacial trauma. 4 Ocular complications may be laceration, ecchymosis, periorbital edema, or as severe as globe injury or injury to the optic nerve which results in vision loss. Severe injury may cause intraorbital bleeding which can lead to increased intraocular pressure and damages the optic nerve. If identified and managed earlier, it would prevent further damage and dysfunction of the eye. Early diagnosis of the ocular injury and appropriate management is essential to prevent morbidity. Some ocular injuries may require surgical treatment along with facial injuries, while in other circumstances the presence of an ocular injury would contraindicate immediate surgery to repair the facial fractures. All patients sustaining midfacial fractures associated with ocular injuries should have an early ophthalmological examination to decide about the nature of management. There is not much of published data regarding the current epidemiology of midface fractures and associated ocular injuries in Tamil Nadu state of Southern India. This prospective study was carried out to evaluate the etiology and pattern of middle third facial fractures, to evaluate the common types of ocular injuries in association with middle third fractures, and to study the major ocular complications in the middle third injuries. Exclusion criteria included critically ill patients following severe injuries and not referred to our department, patients who sustained pure dental injuries (subluxation, luxation, and avulsion) and fractures of the alveolus process of the maxilla. Patients who had only soft tissue injuries of the facial region were also not included in this study. (Table 1 and Graph 1): This study revealed that RTA was the major cause of injury and accounts for 77% (156) followed by fall 12.9% (26), and assault 6.9% (14) ; other causes like sports injury or industrial accidents were only 2.4% (5). Among RTA cases, MTWs were the major (76%, 120) cause of injury. Adult males in the age group of 21 to 40 years were commonly injured; 74.2% of victims were males and 24.8% were females (Graph 2). Types of fracture (Graph 3): Zygomatic complex fracture was the most common type (62%), followed by Lefort II which accounts for 27%. Orbital bone fracture that includes floor, inferior orbital rim, a medial/lateral wall of orbit and superior orbital rim comprises 13.9%, Lefort III was 11.9%, nasal bone fractures were 8.4%, and fractures involving other skull bone like temporal or bases of the skull were 3.5%. The zygomatic complex fracture was found to be the common site of fracture among the midthird injuries.
MATERIALS AND METHODS

RESULTS
Etiology and incidence
Types of ocular injury (Table 2 and Graph 4): Periorbital edema/ecchymosis seen in 79% and subconjunctival hemorrhage seen in 76.11% were the common clinical findings associated with these fractures. Macular edema occurred in 16.93%, reduced acuity in 13.93%, anterior chamber injuries in 12.3%, diplopia/limitation of extraocular movements in 11.5%, enophthalmos in 10.94%, telecanthus in 8.45% of the patients. Posterior chamber injuries accounted for only 6.9% of ocular involvement.
Nerve injury associated with midthird fractures was also recorded in this study. Mild to severe types of injuries were reported, in which the infraorbital nerve involvement was present in nearly 36.8% of cases, followed by optic nerve injury being noted in 5.4% of patients, a zygomatic branch of maxillary nerve involvement was seen in 5.4%, and supraorbital nerve injury was also present in one patient with depressed front bone fracture.
DISCUSSION
In this prospective study, RTA was the major etiology of midthird injuries which accounts for nearly 77% of the cases. In India MTWs are the main means of transport, when compared with other developed countries. In this study, MTW was the major cause of injury in 76% of the total cases of RTA. These findings were consistent with findings from other studies. [2] [3] [4] Other studies reported that adult males in the age group of 21 to 40 were commonly injured. In our series of cases, nearly 74.2% of victims were males and 25.8% were females. The mean age was 35.69 years (standard deviation = 11.32), the minimum age was 4 years and the maximum was 66 years. The male to female ratio was 2.99:1. This was slightly lower than that reported by Septa et al (3.16:1), Cheema, and others. 1, 3 This shows that females are more involved in social activities and frequently using MTW for the mode of transportation in our population. Previous studies have reported that the zygomatic complex fracture was the most common type in all facial middle third injuries. Our study showed that zygomatic complex fracture was 62%. This is in comparison to Septa et al 1 who showed 61% involvement of facial midthird fractures. These findings were consistent with findings from other countries. 4 .5%. We found that 13.93% (28) of patients had reduced visual acuity at the time of injury and out of this three patients had shown reduced acuity even after 3 months of follow-up. Vision loss or blindness is an uncommon complication, it is reported between 0.3 and 3.5% by many authors. 1, 6, 11, 12 in their studies. Three of our patients (1.5%) had permanent vision loss because of ruptured globe injury due to trauma. Vision loss is usually caused by direct injuries to the globe, and direct or indirect injury to the optic nerve or the visual pathway. 13 In our study, 5.4% (11) of patients had optic neuropathy, out of which 2.4% (5) had reduced visual acuity at the end of 3 months follow-up. Samardzic et al 14 followed protocol suggested by Cerovski and reported 57.5% of patients on treatment with steroids showed visual improvement in their study. For optic neuropathy, Cerovski suggested that treatment should start preferably within the first 8 hours with megadoses of steroids for otherwise healthy individuals, because all patients were usually scared and psychologically traumatized and expect some sort of treatment when the vision loss is severe. Hyphema or bleeding in the anterior chamber is mostly caused due to tearing of blood vessels at the root of the iris. 1, 11, 15 In this study, hyphema/anterior chamber injury was present in 12.3%, which is slightly higher than in other studies.
Traumatic telecanthus was present in 8.54% in our series, this is due to disruption of medial canthal ligament [16] [17] [18] [19] in all zygomatic complex and middle third fractures. The infraorbital nerve can also be damaged during fracture exposure/manipulation or plate/screw application. 20 The nerve injuries reported in our study were mainly involvement of infraorbital nerve and optic nerve. The zygomatic branch of facial nerve, oculomotor, and supraorbital nerve were also involved in few cases because of trauma. In our study, nearly 36.8% cases of infraorbital nerve injury showed sensory loss, either parasthesia (altered sensation) or anesthesia (loss of sensation), especially in the displaced zygomatic complex fracture, due to traction or compression of the nerve. After decompression by elevation or open reduction and fixation of the fracture, the nerve function recovered within 3 to 6 months. Some of the undisplaced zygomatic complex fracture patients also reported numbness in the upper lip/upper teeth for 2 to 3 months and recovered thereafter. This may be due to compression of nerve by soft tissue hematoma in the cheek. The zygomatic branch of maxillary nerve was involved in 5.4%, mainly in depressed zygomatic arch fracture. These patients complained of numbness in the temporal region. Supraorbital nerve injury was present in one patient with a depressed fracture of the frontal bone.
The major ocular injuries reported in our series were subconjunctival hemorrhage and ecchymosis. It resolved after 4 to 6 weeks. Though the percentage was minimal, it was a great trauma to those patients. Nearly 56% male victims were under the influence of alcohol at the time of injury. Influence of alcohol was also a major cause of motorized vehicle accidents.
MANAGEMENT
Mostly, undisplaced zygomatic complex fractures can be managed conservatively, 45.8% patients were treated by conservative means only; 19.4% of patients with depressed zygomatic arch fracture were treated with closed reduction and 26% were treated by open reduction and internal fixation under general anesthesia.
Traumatic optic neuropathy was treated by immediate high dose of intravenous methylprednisolone followed by oral steroids. Corneoscleral tears were treated by suturing. Uveitis, hyphema, and macular edema were managed conservatively.
CONCLUSION
All orbital traumas need an ophthalmic evaluation preferably before any surgery is contemplated. Any injury in the eye or orbit if missed could adversely affect the visual function and prognosis, especially traumatic optic neuropathy, corneoscleral tears or hyphema; retinal injury may necessitate immediate management. Thus, the result of ophthalmic evaluation could influence the timing of the maxillofacial repair and also the outcome. Hence, a multidisciplinary approach will help the oral and maxillofacial surgeons to enhance the quality of treatment and reduce the associated ocular morbidity.
